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Mixing arrangement for rapidly settling slurries. 

The present invention relates to an arrangement for addition of 
a certain amount of a rapidly settling suspension to a fluid • 

5 

Addition of a predetermined amount of a sparingly soluble 
substance suspended in a liquid has as far as we know hitherto 
not been done automatically in continous processes. The sparing- 
ly soluble substance may be suspended in the liquid and hindered 

10 to settle for example by a good mixing of the liquid. If thicke- 
ning means may be used these may hinder settling. If this is not 
the case problems may arise when the mixture of liquid and 
rapidly settling substance is to be transported to the spot 
where addition shall take place. If one for example must stop 

15 the process there is a large risk that the suspension settles in 
pipelines, pumps and valves and these may completely or partly 
stop up. A partial stop may, when the process starts again, 
result in that in the first moments only liquid is added after 
which follows a phase when dislodged settled lumps give a 

20 strongly increased concentration of suspended particles. The 
mixture of fluid and suspension which is obtained under such 
periods may be completely unfit for its purpose. 

Such a process where a rapidly settling substance shall be added 
25 to fluid is the production of cheese from soy milk, so called 
"tofu M . In this process a concentrated soy base is produced and 
to the soy base a predetermined amount of a coagulant, e.g. 
.calcium sulphate is added suspended in water. 

30 According to the invention there is now proposed an arrangement 
which makes it possible to add a rapidly settling suspension to 
a fluid, which arrangement is designed such that the problems 
mentioned above may be avoided. The arrangement according to the 
invention is mainly characterized in that it comprises a circu- 

35 lation path, in which a rapidly settling suspension is brought 
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to circulate and a mixing device connected to the circulation 
path. This mixing device is also connected to a conduit for the 
fluid to which the suspension is to be added. In the arrangement 
there is also a pipeline for addition of the rapidly settling 
5 suspension, which pipeline is connected to the circulation path 
and to the mixing device* A dosing device for suspension is 
located in the feed conduit. 

The arrangement according to the invention Is with advantage 
10 provided with a dosing means for fluid arranged to work syn- 
chronous with the dosing device for the suspension. Predeter- 
mined amounts of fluid and suspension may "be fed to the mixing 
device by using such an arrangement. 

15 The mixing device consists with advantage of a valve which is 
used to open and close the connection between the suspension 
supply pipeline and the conduit through which the fluid flows. 
This valve has also a constantly open connection through which 
the suspension circulates. By designing the valve in this way 

20 the suspension may be kept in movement all the time. 

The valve may with advantage be designed such that in its closed 
position a communication is formed between the suspension supply 
pipeline and the connection through the valve in which the 
25 suspension circulates. With such a design of the valve the 

advantage is also obtained that the supply conduit is not closed 
at any time but the suspension is kept in movement in the same 
all the time. 

30 The described device Is with advantage designed such that the 
supply conduit for fluid in the valve is formed such that the 
fluid is at first brought to flow towards the cone of the valve 
and In the close proximity of the same is brought to turn and at 
an increased speed be brought in contact with the suspension at 

35 which a good mixing is obtained. 
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In order to make the dosing device for the suspension to work 
satisfactorily a counter pressure valve is with advantage 
arranged in the pipeline for suspension, which valve opens when 
the dosing device for the suspension works. 

5 

According to the invention there is also in the circulation path 
for the suspension a container in which the powder which shall 
be suspended in liquid is mixed with the liquid, which container 
Is provided whith level guards to be used to control the level 
10 and to hinder dry pumping* 

When the arrangement is to be used to mix a suspension and a 
fluid which are later to be packaged a packing device is 
suitably arranged in connection to the mixing valve. 

15 

In such a case the dosing device for the suspension and the 
dosing device for fluid advantageously consist of piston or 
membrane pumps which work synchronously with the packing 
device. 

20 

The arrangement according to the invention is described further 
with reference to the attached drawings, which in fig. 1 show a 
flow chart of an arrangement chosen as an example only for 
producing cheese from soy milk, so called "tofu", and in fig. 2 
25 and 3 show an embodiment of the mixing device in a closed and an 
open position. 

In fig. 1 there is shown a container 1 for the fluid, in this 
case a concentrated soy milk (soy base), which by means of a 

30 piston pump 2 is transported to a mixing device 3. In the mixing 
device the soy base is mixed with a coagulant, in this case a 
suspension of calcium sulphate in water, and is transported to a 
packing line 4 for packages 5. When the soy base is mixed with 
calcium sulphate the soy base coagulates very rapidly and a firm 

35 cheese curd is obtained. 



WO 87/0781' 



PCT/SE87/00280 



4 

The coagulant is produced in a container 6. From this a pump 7 
feeds the coagulant t a circulation path comprising pipes 8 and 
9« In the circulation path there is also a valve 10, a mixing 
device 3 and a container 6. In this circulation path the coa- 
5 gulant is pumped around all the time in order to be kept in 
movement to hinder settling and stop in the pipeline. 

A pipeline 11 for addition of coagulant is connected to the 
circulation path. In this pipeline there is a counter pressure 

10 valve 12 and a dosing pump 13 of piston type* The dosing pump 13 
is by way of a pipeline 14 connected to the mixing dlvlce 3* The 
pumps 2 and 13 work synchronously. The adjustment of the amount 
of each piston stroke may be made in a known manner for example 
by adjustment of the long holes on the level arms. For pump 2 

15 this adjustment takes place at the attachment of the piston rod 
of the driving cylinder 15 and for the pump 13 a similar adjust- 
ment of the long hole may be done. In this way the relation 
between the dosages may be maintained automatically, when an 
adjustment of the necessary amount for the used packages is made 

20 by means of the pump 2. 

As it is said earlier the coagulant is produced from powder and 
water in the container 6. By means of a screw feeder 16, the 
rotation speed of which may be adjusted, powder is added to the 
25 container 6. The amount of water added is controlled by means of 
the flow meter 17. The added amount is measured by a flow meter 
18. In order to obtain a good mixing and to hinder settling, 
there is a mixing means 19 in the container. 

30 It is desirable that the volume of the mixed suspension should 
be as low as possible since the active qualities of the coagu- 
lant (suspension) is rapidly destroyed after the mixing. The 
container is therefore provided with two level transmitters 20 
and 21, which are connected to the powder feeder 16 and the 

35 flow meter 17. 
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The mixing device 3 is described further with reference to fig. 
2 and 3* In these the valve which constitutes the mixing device 
is shown in an open and a closed position. 

5 The valve which is shown in fig* 2 has a housing 22 with a 

valve body 23 and a valve stem 24. An inlet conduit 25 for the 
main product > soy milk, is provided in the lower part of the 
valve. Coaxially with and outside of the inlet conduit 25 there 
is a mixing house 26. The position of the valve stem is con- 

10 trolled by means of an air piston 27 in an air cylinder 28 in 
the upper part of the valve. By way of an opening 29 a source 
for overpressure is connected to a space 30 above the air piston 
27. When overpressure prevails in the space 30 the valve is open 
and when the connection with the source for overpressure is 

15 broken a spring 30 returns the valve stem 24 to the position in 
which the valve is closed. 

The valve 3 is also provided with an inlet conduit 32 connected 
to the pipe 8 in the circulation path for the suspension and an 

20 outlet pipe 33 connected to the pipe 9 in the circulation path. 
A pipe 34 connects the valve with the supply pipe 14 for suspen- 
sion. In the valve body 23 there is a circular slot 35 through 
which suspension may flow from the inlet pipe 32 to the outlet 
pipe 33 in the open position of the valve. In the valve housing 

25 22 there is an annular cavity 36 outside radial channels 37 in 
towards a space 38 between the valve body 23 and the valve 
stem 24. 

In order to make it possible to clean the slot between the 
30 mixing space 25 and the inlet pipe 26 there are some small 
dishing holes 39 in the inlet pipe. The small flow streaming 
therethrough is remixed at the outlet pipe and does not have any 
influence on the uniformity of the mixing. 
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The arrangement according to the drawing is used in the 
following way when producing packed soy milk cheese. 

In the container 1 there is a concentrated soy milk (soy base) . 
5 From this, predetermined amounts of soy milk are dosed by means 

of a piston pump 2 to the mixing device (valve) 3. The soy milk ' 
flows in through the inlet conduit 25 (fig* 2 and 3) and up 
towards the upper part of the inlet conduit* Here the flow is 
forced to turn and it is forced out from the mixing house under 
10 an increase in speed and out through a pipe 40 arranged in 
connection with a packing line 4 for packages 5. 

The coagulant is produced in the container 6 from a mix of 
calcium sulphate and water. Calcium sulphate is sparingly 
15 soluble in water and settles rapidly if there is no mixing. The 
mixing device 19 assures that calcium sulphate is suspended in 
the container 6. 

The suspension of calcium sulphate (in the future called the 
20 suspension) is transported by means of a pump 7 from the 
container 6 to a pipeline 11. In this there is a counter 
pressure valve 12 and another piston pump 13. The piston pump 13 
feeds a predetermined amount of suspension to the inlet 34 of 
the mixing valve 3 by way of a pipe 14. The suspension flows 
25 into the valve 3 and flows by way of the space 38 which sur- 
rounds the valve stem 23 out from the mixing house 25* The 
suspension meets the soy milk, then the flow direction of the 
same is reversed and good turbulence and conse- 
quently good mixing of the two liquids is obtained. Immediately 
30 after the mixing the mixture of liquids is filled into packages 
and coagulation to a firm consistence takes place very rapidly. 



35 



The pump 7 also feeds suspension through a circulation path. In 
this there is a valve 10 arranged in a pipe 8* The pipe 8 is 
also connected to the mixing valve 3 by way of an inlet 32 and 
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an outlet 33. The outlet 33 directs the suspension back to the 
container 6 by way of pipe 9. When the valv 3 is open, that is 
when suspension is mixed with soy milk, the suspension is direc- 
ted from the circulation path through the annular cavity 38 in 
5 the valve body 23. In this way the suspension is kept in move- 
ment all the time and sedimentation is hindered. When the valve 
10 is open the most part of the suspension flows through the 
pipes 8 and 9 during operation. The pressure in pipe 11 is then 
so low that the counter pressure valve 12 does not open. Only 
10 when the piston in the piston pump 13 moves the valve 12 opens 
to let through suspension. 

If it for some reason is necessary to stop the continuously 
working arrangement! e.g. depending upon problems with the 
packaging device, the valve 10 is closed automatically after a 
signal from a control device (not shown) and the valve stem 24 
is drawn upwards by the spring 31 and closes the mixing device 
3. The pressure from pump 7 then increases the pressure in the 
pipeline 11 and a counter pressure valve 12 is forced to open. 
The non-return valves of the piston pump 13 are arranged in such 
a way that they do not give any resistance and its valve bodies 
are lifted such that the passage through the pipe 14 may take 
place unhindered. In the closed position of the mixing valve the 
space 38 around the valve stem 24 communicates with the outlet 
33 in the circulation path and suspension may accordingly flow 
back to the container 6. 

The valve 10 may be kept in a position where a small through 
flow opening through the valve is kept open, at which a smaller 
30 flow is allowed to pass the circulation path 8, the mixing valve 
3 and the pipe 9. The flow which has passed the pump 13 and the 
mixing valve 3 is also transported to the pipe 9. In this way 
both settling and blocking of both the pipes 8, 9 and 11 and the 
pump 13 and the mixing valve 3 is hindered. 



20 
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Within the scope f the invention a mixing device for rapidly 
settling suspension may he designed in many separate ways 
depending upon the intended application. 
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Claims 

1. Arrangement for addition of a certain amount of a rapidly 
settling suspension to a fluid, characterized 
5 In that it comprises a circulation path (8, 9), in which a 
rapidly settling suspension is brought to circulate, a mixing 
device (3) connected to the circulation path, which mixing 
device (3) also is connected to a conduit (25) for the fluid 
to which the suspension is to be added and a supply pipeline 
10 (11, 14) for the rapidly settling suspension connected both to 
the circulation path (8, 9) and the mixing device and a dosing 
means (13) for the suspension arranged in the supply pipeline 
(11, U). 

15 2. Arrangement according to claim 1, character- 
ized in that it comprises a dosing means (2) for fluid 
arranged to work synchronously with the dosing means (13) for 
suspension. 

20 3. Arrangement according to claim lor2, character- 
ized in that the mixing device (3) comprises a valve 
intended to open and close the connection between the supply 
pipeline (11, 14) for suspension and a conduit (25) through 
which the fluid flows, which valve also has a constantly open 

25 connection (32, 33, 35) through which the suspension may 
circulate, 

4. Arrangement according to claim 3, character- 
ized in that the valve is designed in such a way that in 
30 the closed position of the valve a communication is formed 

between the supply pipeline (14) for suspension and the connec- 
tion (32, 33, 35) through the valve through which the suspension 
circulates* 
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5. Arrangement according to claim 4, character- 
ized in that a supply conduit (25) for fluid in the 
valve is designed such that the fluid is brought to flow towards 
the beam of the valve stem (24) in order to be forced to reverse 

5 in its proximity and with an increased rate is brought into 
contact with the suspension, at which a good mixing is 
obtained. 

6. Arrangement according to any of the preceding claims, 

10 characterized in that a counter pressure valve 
(12) is arranged in the supply pipeline (11, 14) for suspension, 
which valve (12) opens when the dosing means (13) for suspension 
works • 

15 7. Arrangement according to any of the preceding claims, 

characterized in that in the circulation path 
(8, 9) for suspension there is a container (6) in which the 
powder which is to be suspended in liquid is mixed with a 
liquid, which container is provided with level guards (20, 21) 

20 to be used to control the level and to hinder dry pumping* 

8* Arrangement according to claim 5, character- 
ized in that a packaging device (4, 5) is arranged in 
connection to the mixing valve (3) for packaging of the mixture 
25 of fluid and suspension. 

9. Arrangement according to claim 8, character- 
ized in that the dosing means (13) for suspension and 
the dosing means (2) for fluid constitute piston pumps or 
30 membrane pumps which work synchronously with the packaging 
device. 
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